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Research and Special Programs Administration
Department of Transportation, Room 8421

400 Seventh Street, SW

Washington, pC 20590-0001

Dear Sir or Madam:

During recent public hearings on the Oil Spill Prevention and
Response Plan Interim Final Rule (Docket HM-214), it was apparent
that many speakers and attendees were not familiar with the
definition of oil provided i1n section 311 of the Federal Water
Pollution Control Act (FWPCA)(33 US.C. 1321, et seq). The Coast
Guard is particularly concerned that the definition of oil, as
provided 1n the FWPCA, remain as stated in statute and
regulation.

Since 1970, the FWPCA has defined oil as follows: *oil means oil of
any kind or in any form, including, but not limited to, petroleum,
fuel oil, sludge, oil refuse, and oil mixed with wastes other than
dred%ed spoil™ (33 US.C. 1321(a)(l)). This same definition is used
in the Coast Guard®s regulations on facilities transferring oil or
hazardous materials in bulk (33 CFR Part 154). Under this broad
definition, the Coast Guard includes coconut oil, shale oil, olive
oil, mineral oil, linseed oil, peanut oil, fats, greases, and
petroleum derived oil. While the Coast Guard has not developed an
exhaustive list of substances that are considered oil, 1t has
broadly interpreted the definition of oil.

The Oil Pollution Act of 1990 (OPA 90) did not amend the definition
of oil contained in subsection 311{(a) of the FWPCA. Section 4202 of
OPA 90 amends subsection 311(3j) of the FWPCA by adding, among other
paragraphs, a new Earagraph requiring tank vessel and facility
response plans. Therefore, the requirements for response plans for
tank vessels and facilities are dependent on the definition of oil
as taken from the unchanged definition contained in subsection
311(a) of the FWPCA. Under this definition, non-petroleum oils,
such as agricultural oils and edible oils, are and have always been
considered oils.

The Coast Guard®s marine environmental response and pollution
prevention programs are tied to the definition of oil provided iIn
section 311i(a) of the FWPCA. Consistent with this, the Coast Guard
requires that response plans and operations manuals be prepared and
submitted to the Coast Guard under section 311(j) of the FWPCA for
marine transportation-related facilities that handle, store, or
transport petroleum or non-petroleum oils. The Coast Guard
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routinely prepares reports of violation of section 311(b)(3) of the
FWPCA for discharges onto_naxhﬁable waters of petroleum and non-
petroleum oils in quantities whioh may be ha 1. When all
elements of a violation are present, a civil penalty IS assessed
against _the responsible party. Similarly, the Environmental _
Protection Agenoy also applies the same definition of oil in i1ts
Spill Prevention Control and Countermeasure Program (spcc)(40 CFR
Part 112). Therefore, any non-transportation-related faoility that
handles or stores petroleum oil or non-petroleum oil is subject to
the EPA SPCC program, and may be required to prepare and submit
fécullgg response plans when it is determined that they could
reasonably be expected to cause substantial harm to the environment.

16450

Several speakers at the recent public hearing on Docket HM-214
commented that Congress did not intend to use such a broad
definition of o1l and that response plans were intended only for
petroleum oils. This is incorrect. The FWPCA definition of "oil"
was not modified by OPA 90. On page 102 of the Conference Report on
OPA 90, the definrtion of _the term "oil" in OPA 90 is based on the
definition of oil iIn seotion 311 of the FWPCA. The slight
modification in the OPA 90 definition of oil is clearly attributed
in the Conference Report to clarifying that oil does not include any
hazardous substance covered by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). This =
modification ensures that there will be no overlap in the liability
provisions of CERCLA and OPA 90. It also ensures use of the
appropriate Federal funds for removal of oil and CERCLA hazardous
substances. An earlier draft_of the Qil Pollution Act contained a
much narrower definition of oil limiting the term to petroleum oil.
The House Committee on Merchant Marine and Fisheries noted that the
narrower definition of oil would not include non-petroleum oil or
products such as whale or_vegetable oil. Based _on the broader
language Tinally adopted in Title I of OPA 90, it is clear that
Congress intended only to clarify the definition of oil, as
contained In Title I of ora 90.

The environmental effects of discharges of non-petroleum oils are
clearly documented and are, in many respects, similar to the
environmental effects of discharges of petroleum oils. These
effects are attributed to S|mglar|ﬁg in physical properties of both
ﬁgtroleum and non-petroleum oils. During the public hearing,

is. Jan Thurman with the Department of Interior discussed these_
impacts very briefly. She expressed her intent to provide detailed
information_to the docket on the environmental impact of non-
petroleum oils when discharged to navigable waters. 1 have enclosed
Information on_the impact of various non-petroleum oils from the
National Oceanic and Atmospheric Administration Biological
Assessment Team. | am also providing several articles on the
properties and effeots of non-petroleum oils.
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Thank you for the opportunity to provide this information to Docket

HM-214 .

. J. Donohoe

Captain, U.S. Coast Guard

Chief, Marine Environmental Protection
Division

By direction of the Commandant

Enol: (1) Information on selected non-petroleum oils from NOAA

Biological Assessment Team

(2) "Birds Affected by a Canola Oil Spill in Vancouver
Harbour, February, 1989," Spill Technology Newsletter,
October-December, 1989

(3) "Canola Oil as a Substitute for Crude Oil in Cold Water
nggs," Spill Technology Newsletter, January-February,
1

(4) "Properties and Effects of Non-Petroleum Oils,” Hans J.
Crump-Weiner and Allen L. Jennings, from the 1975
Conference on Prevention and Control of Oil Pollution
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SUBJECT Non-Petroleum Qils

Non-petroleum oils have a range of effects on the environment when spilled, depending
on their properties. The following is a listing of their physical/ chemical properties, and
toxicities.

Edible oils: coconut, corn, cottonseed, fish, palm - Physical/Chemical Properties

Coconut and palm oil can solidify at room temperatures and coconut oil is almost
insoluble in water, therefore these oils will float on water and would be unlikely to form
emulsions (Merck 1989; USCG 1985). Coconutand palm oils are very viscous and are
used as emulsifying agents. When spilled in most coastal waters, they would behave
like Crisco and probably persist for over a decade.

Corn oil would behave similarly to coconut oil, except that it would not emulsify as
readily. A Canadian paper suggested using Canola oil (probably similar to corn and
cottonseed oils) as a substitute for crude oil in cold water spill tests, suggesting that
properties and behavior would be similar for these two oil. Emulsification tests using
Canola oil showed that it resisted emulsification, but took on approximately 10%aof the
original water volume as a stable portion of the overlyingoil. This behavior was very
similar to the crude oil tested (Allen 1983).

Cottonseed oil has a density and viscosity of a slightly weathered medium crude, but
evaporates slower than crude oil. It does not emulsifyto any great extent. It would
likely disperse completely within 3-5 days, particularly if the waters into which it was
spilled were highly turbulent.

Fish oil has a density and viscosity of heavy crude, but would likely not emulsify
readily and has a higher interfacial tension with water. These oils tend to dissipate
rapidly, probably through dispersion in the water column or biodegradation, however
evaporation is very slow. lItis likely that the oil would completelvdisperse in three
days, particularly in highly turbulent waters.




Edible Oils: Toxicitv and Other Impacts
Little or no informationwas found on aquatic toxicity of the compounds listed above.

Since these oils are used for human food, they are not toxic to humans, and probably
not likely to be directly toxic to aquatic organisms. Since they are relatively insolublein
water, they are not likely to be readily available to aquatic organisms. Any potential
toxic effects would likely be short-term, since these oils do not accumulate in the food
web. Severald the oils are listed as irritants to eyes for humans, so they could have the
same impacts on marine mammals (USCG 1985).

Birds, however, may be impacted by edible oils, as reported by a paper on the impacts
to birds of a spill of Canola oil. Impacts on the birds' thermoregulatory capabilities
were disrupted, similar to the impacts that would be expected from petroleum oils.
Feathers became matted and lost their waterproofing capabilities, eventually causing
mortality to the bird (Smith 1989).

Linseed and Tung Oils - Physical/Chemical Prouerties

Propertiesdf linseed and tung oil are similar to those of the edible oils. Linseed oil is
extremely viscous and polymerizes over time. Linseed oil is sometimes cut with
organic solvents. A portion of the oil would form a residue and persist indefinitely.
Tung oil is considered very insoluble, even in many organic solvents.

Linseed and Tung Oils - Toxicitv and Other Imuacts
Effects listed for humans are irritation to skin and eyes. No specific information was

found on aquatic toxicity. Smothering effects would be expected to be similar to edible
oils.

Tallow - Physical/Chemical Properties
Tallow (sheep and beef fat) is solid at temperatures below 40 degrees F (Merck 1989). If
liquefied, smothering effects would be expected, as with edible oils.

Turpentine, resins, rosin acids and tall oils - General
Theseoils are all closely related, since they are either components d each other or

derived from pine sap. Toxicity information under resins are applicable to the other
resin-related compounds.

Turuentine -Physical/Chemical Properties

Turpentineis a liquid at room temperatures and dangerously flammable. The flash
point is 95 degrees F with a lower explosive limit in air of 0.8%. It is lighter than water,
has a relatively low solubility in water and is non-reactive.

Turuentine - Toxicitv

Turpentine oil was toxic to freshwater tadpoles (Bufo bufo japonicus) at concentrations of
5006 ppb (I.C50 on a 72 hour static lab test; Nishiuchi and Yoshida 1974). Turpentine oil
was also toxic to white shrimp (Penaeussetiferus - an estuarine species) from lab tests
that injected undiluted product (Fontaineet al. 1975).




Resin

Resin acid, rosin acid - Physical /Chemical Properties

These are liquid at room temperatures and combustible. The flash point is 255-390
degrees F. It has a specificgravity equal to water, has a relatively low solubility in
water and is non-reactive.

Resin acid. rosin acid - Toxicitv

Resin and rosin acids are toxic to Northern squawfish (a freshwater species -
Ptychocheilus oregonensis) at 10 ppm (froma 24 hour lab test). Mortality occurred at this
concentration in Chinook and Coho salmon fingerlings (MacPhee and Ruelle 1969).
Resin acids can be bioconcentrated, but they also depurate quickly (Owens 1991). A
bioconcentration factor of 200 was measured for rainbow trout (over 1year old) over 96
hours at a concentration of 1.2ppm (Oikariet al. 1982).

Rosin Qils - Physical /Chemical Prouerties
Similarto resin. Liquid at room temperature and combustible. The flash point is 255-

390 degrees F. It has a specificgravity equal to water, has a relatively low solubility in
water and is non-reactive. For toxicity, see Resin.

Tall Qils - Physical /Chemical Properties

Tall oils are also referred to as liquid rosin and similar in properties. Liquid at room
temperature and combustible. The flash point is 360 degrees F. It has a specific gravity
lighter than water, has a relatively low solubility in water and is non-reactive. For
toxicity see Resin.

Alkaline Liguors from Pinewood digestion - Physical /Chemical Properties
The product found was specifically called Kraft Black Liquor and Kraft Pulping Liquor.

Itis solid (48%)and liquid (52%)at room temperatures. It is nonflammable, heavier
than water, reactive (caustic)and will corrode aluminum, copper, and zinc metals. Itis
also normally transported cut with sulfuric acid (a regulated substance under CERCLA
and SARA Title ITI) to make it less caustic. For toxicity see Resin.
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BIRDS AFFECTED BY A CANOLA OIL
SPILL IN VANCOUVER HARBOUR,
FEBRUARY, 1989

Submitted by:

Dave W. Smith

Canadian Wildlife Service
Environment Canada

Box 340, Delta, B.C. V4K 3Y3

and

Susan M _Herunter
Wildlife Rescue Association of British Columbia
5216 Glencarin Dr., Burnaby, B.C. VSB 3C1

Introduction

Non-petroleum oil spills can affect waterbirds to a greater
extent than spills of petroleum oils (McKelvey et al.,
]Sﬁ)a Both oils affgct aquatic birds by soiling the
feathers and destroying their waterprooting qualities
(Thorne, 1987; Hartung, . Once this happens, water
penetrates to the skin and the insulation and buoyancy
afforded by the trapped air in the underlying down
feathers islast. In this condition birds suffer exposure
and ultimately death, especially !z winter and during
harsh weather. Because vegetable olls are edible, they
may not be considered as threatening to aquatic birds as
petroleum oils when spilled. However, the end result is
the same; birds die.

The purpose of this paper is to document the number of
each aquatic bird species involved in a small spill of
rapeseed oil (canola) which occurred in Vancouver
Harbour on February 26,1989.

. Spill Description

From approximately 2300 to 23404, February 26,1989,a
partially open bleeder valve on a dockside manifold, at
Neptune terminals, allowed anestimated 1818L {400 gal)
of rapeseed oil to spill into Vancouver Harbour during a
product transfer operation, The spill site was located On
the north shore of the harbour about 2 km west of the
Second Narrows bridge (Figure 1). An aerial
reconnaissance approximately 10 hours after the accident
located the spilled oil and bird numbers in the inner
harbour. At that time, a patchy slick of yellow oil
stretched from the spiil site to the centre of the harbour
and a thin film of oil covered the entire harbour from
Stanley Park to the Second Narrows bridge. No initial
effort was made to contain the spill with booms and an
attempt to disperse the oil with multiple passes of a small
tug through tae slick proved ineffective. At first light,
Neptune contracted Sprayaway Marine Services to
recover the spilled oil.” Sprayaway deployed two
self-propelled skimming vessels to recover oil arid set up
booms to contain oil for subsequent recovery.

Octobher-December 1989
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Figure 1 Vancouver Harbour, Showing the Site of the

Rapeseed Oil Spill

Cleanup Operations

Sprayaway concluded their cleanup operations at 1430 b
on February_27th, some 15 hours after the spill was
discovered. " The skimmer boats pumped the &ffluent to
tanker trucks which transported the oilwater mixture to a
disposal site where it was mixed with sawdust and
incmerated.

The Wildlife Rescue Association of B.C.(WRA), Society
for the Prevention of Cruelty to Animals _(ISPCA), and
Stanley Park Z00 were informed of the spill and began
reparations to receive, clean, and rehabilitate oiled
iras,

Birds submitted for cleaning and rehabilitation were
treated primarily at the “RA facility in Burnaby.
Cleaning procedures followed that of A. Berkner (1983,
pers. ¢em, - oiled bird cleanin worksho;%). A continual
supply of hot water, maiatained at a specific temperature,
IS essential in an operation to clean oiled birds. A
portable, propane-fueled, hot water heating system
developed and described by McKslvey (1988) was loaned
to the WRA, by the Canadian Wildlife Service, for this.
purpose.

Impact

The aerial reconnaissance estimated that at least 700
birds were present in the harbour after the spill: 500

SPILL TECHNOLOGY NEWSLETTERN
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diving ducks (scoters, scaups, and goldeneyes), 100 gulls,
and 100other divers (grebes and cormorants). At 1600k,
February 27th, about 2000 birds were counted around
Stanley Park, of which 20 appeared to be oiled %I
Vanderhoven, pers. ¢com.}. On February 28:h, over 300
oiled goldeneye\?vémostly Barrow's - Bucephala islandica)
were seen crowded on islands in Lost Lagoon and
remained there for tWo days (L. Lesage, pers. com,},
Their numbers decreased over the =nest four days,
presumably as birds cleaned themselves and returned to
feeding areas around the harbour. A survey of the north
shore of the harbour by boat, on March 1,1989, revealed
over 1040 birds of 12 species; only five individuals
appeared to be oiled.

Oiled birds are usually not recovered until about three
days after an oil spill. It generally takes that long for
birds to become weakened to the point where they caz be
captured. The numbers of birds found in days subsequent
to the spill are shown in Figure 2. The second peak which
appeared on the seventn day after the spill, was largely
composed of several Mallards which were secondarily
oiled from an open reservoir on the spill site property
which held some spilled oil. A total of 88 birds of 14
species were recovered from Vancouver waters after this
spill (Table 1).
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Figure 2

Discussion

When aquatic birds are oiled, their daily activity patterns
are interrupted and more time is devoied to presniag in
an attempt to clean feathers. In winter birds normally
spend a great portion of their time feeding (Paulus,
1988). Alteration of normal feeding patterns might affect
survival, especially in winter when food, resources are
limited and energy requirements are high. Reduced
feeding may increase recovery time or weaken the bird to
the point of no return. In the state of thermoregulatory
stress that an oiled bird experiences, energy requirements
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are higher than normal just to mainotain body heat
(Hartung, 1967). Distraction from feediag for increased
preening will “accelerate metabolic draw on stored
respurces and weaken buds further. In this weakened
state, buds also become more susceptible to disease.

Even if a bird survives the initial oiling, the long-term
effect of ingested oil and physiological stress may severel
inhibit its lengavity and reproductive ability. Ingestion o
petroleum oil has deen showa to inhibit fecundity in birds
E'rlor to egglaying (Ainley et al, 1981; Ry et al, 1986).
Hartung (1966) tested the toxicity of a variety of
industrial ails ingested by waterfowl and found the effects
were: lipld pneumonia, gastrointestinal irritation, fatty
changes of the liver, and adrenal cortical hyperplasia.
The physical effects of the ingestion of vegetable oils is
not known; however, subsequent deaths of recovering
oiled birds was unexpected. Some other factor related to
ingestion of vegetable oil may have been responsible.

Over 144 000 torazs of grain oils were shipFPed through
Vancouver Harbour n 1988 (Vancouver Port Corp%.
The spill of 1818 L (400 gal) on February 26th accounted
for a negligible portion of the volume handled.
Nevertheless, effects of such a small spill could be
observed on aquatic birds. This may be of particular
conesrn to Barrow's Goldeneye as more than 80% of the
world population breeds ia” B.C. (Savard, 1988) and
Vancouver Harbour is one of the more important
wintering sites within the Strait of Georgia (Savard,
1989). Almost 24% of birds recovered from this spill
were Barrow's Goldeneye.

The bulk of spilled oil was in the harbour for about 15
hours, which resulted in at least 88 aﬂuacic birds bein
oiled, Many of these birds were found dead and over hal
of the birds found alive subsequently died during
treatment. The number of casualties is likely higher than
recorded for various reasons. Predator OFressure Is high in
winter and dead and dying birds woul c}uickly be taken
by raptors and scavengers. Long-term effects of ingested
oll, manifested later, makes it difficult to relate to this
spill. Heavi(I}/ oiled birds may sink oace oiled and would
not be recorded.

Rehabilitation |5 one way to mitigate the effects of oil
spills on aquatic birds,” However, the percentage of birds
that can be released is small and their chance of survival is
unknown.

Containing and recovering oil as soon as possible after it
is spilled 1s the best alternative. Ships transferring any
such product should be surrounded by booms that would
prevent any spilled oil from escaping into the barbour,
Transfer lines should be tested before use to check for
leaks. The system should be monitored during transfers
and spill detection equipment should be in place to alert
the operators to any problem. On-site personnel should
be trained and prepared to initiate an emergeney/contin-
encyéa_lan in the event of a spill. This would include the
mmediate reporting of any spill to Environment Canada,

Qetober-Decemnber 1989
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Table 1 Species Composition of Aquatic Birds Recovered

Number of Bird Recovered
species Dead Allve Released' Totals
1 Western Grabe 2 3 1 5
2. Red-necked Grebe 0 3 2 3
3. Horned Grebe 4 8 7 12
4. Pelagic Cormorant 1 1 0 2
5. Mallard 5 12 7 17
6. American Wigeon 5 0 0 5
7. Ring-necked Duck 2 0 0 2
8, Greater Scaup 0 2 0 2
9. Lesser Scaup 2 0 0 2
10. Surf Scoter 0 1 0 1
11, Barrow's Goldeneye 8 13 4 21
12. Common Goldeneye 4 A 1 11
13, Bufflehead | | 1 2
14. Red-breasted Merganser 0 1 0 1
15. Unidentified 2 0 0 2
Totals K¢ 49 23 88

'birds released after rehabilitation

the Coast Guard, and the Harbour Commission. Edible,
non-toxic vegetable oils pose environmental hazards
which may not be considered as dangerous as petroleum

oil products, These hazards must zevertheless be
emphasized.
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CANOLA oI, AS A SUBSTITUTE FOR CRUDE OIL IN COLD WATER SPILL TESTS

Submitted by: A. Allen
Spiltec
Anchorage, Alaska

W.C. Nelson
University of Alaska
Anchorage, Alaska

INTRODUCTION

The physical properties and behavioral ¢haracteristics of Canola oil (also known as rape
seed oll) were assessed and compared with Prudhoe Bay crude oif under a variety of
conditions in the cold chambers at the University of Alaska, Anchorage. Emphasis was
placed on the feasiblilty of using this nontoxic vegetable oll for testing containment and
recovery equipment in cold climates, focusing on its potential applications involving
oleophilic/sorbent recovery systems with or without ice,

Several physical properties of Canola oil and Prudhoe Bay crude oll were determined at
controlled temperatures. Speclflc gravities were measured over temperatures ranging
from -23°C to 27°¢C using standard petroleum hydrometers and were found to var?/ In a
linear fashion (Figure 1), The specific gravity of the Canola oil was approximately 4%
hlgher than that of the crude oil over the indicated temperature range.

The viscosities of the oils were measured at temperatures from -18°C to 27¢C, Figure 2
contains plots of the measured viscosities for Canola oil, Prudhoe Bay crude oil and
Norman Viells crude oll. The Prudhoe Bay and Norman lells crude oil viscosity data
represented by dashed lines were obtained from Figure 3-18 of the ABSORB Oilspill
. Contingency Plan (1980). The Canola and Prudhoe Bay crude oil viscosity data shown as
. . solid lines are those determined in this experlment. The-pour point of the Canola oil was
. also examined and was estimated to be -26°C, That of the Prudhoe Bay crude oil,
approximately 10% evaporated, is -25°C (ABSORB, 1980).

The Interfacial tension between the Canola oil and distilled water at 25°¢ was found to be
A1) dynes/em, while the Interfacial tension between Prudhoe Bay crude oil and distilled
water was measured as 268 dynesfcm. In tests on evaporation rates, there was no
measurable weight loss for the Canola o1l durlng the test perlod. The results for the crude
oil are shown“in Figure 3.

The behaviour of Canola ol and crude oil in the presence of rope mop fibres, sorbent pads,
and ice was examined, All tests were conducted with prepared seawater mixtures
(approximately 35 parts per thousand), polw)rqpylene fibres removed from'a section of
ABSORB's ARCAT* skimming system, small squares of nonwoven polypropylene. micro-
flbre, and ice prepared from the same seawater mixtures. The objectives were to assess
the oleophiiic properties of each of these media while noting the rates of oil uptake and
release. A simple oil-and-water shake test was also conducted under warm and cold
conditions, to compare the tendencies for Canola oil and crude oil to emulsify with
seawater.
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FIGURE 2
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In tests to determine oil adhesion, the rope mop fibres were observed to reach an apparent
saturation level within a few seconds. The volumes of oil plus water recovered for crude
oil ranged from 15 to more than 8 g per dip, Figure 4 illustrates these comparative
recovery rates for the two oils showing how the recovered volume in each case increased
with decreasing water and air temperatures.

The recovered volume of Canola oll in warm alr tests was twice that of crude oil, but only
40-50% greater in cold air tests. These latter tests are more representative of the actual
operating conditions a rope mop skimmer might be subjected to during winter and breakup
recovery operations on a cleared (ice-free) pool of oil and water. Should such a field test
be conducted using Canola oil, these laboratory (cold-room) experiments suggest that the
recovered volumes (for a saturated rope mop) would very likely be 40 to 50% greater than
the actual volumes had fresh Prudhoe Bay crude ol been used.

The oil-to-water ratios for the recovered volumes was bound to vary between the two olls,
as shown in the boxes of Figure 4. The rope mop fibres picked up between 19 and 23%
water when used with Canola ol!, while the water uptake with crude oil varied between 8
and 10%. Allowing for the lower water contents found in the crude oll test, these tests
suggest that a field test with Canola oil and rope mop fibres would likely involve oil
recovery rates that are 30 to 40% greater than the actual oil recovery rates had fresh
Prudhoe crude oil been used. These comparisons, of course, depend upon a sufflcient
thickness of oil being available to saturate the rope mop fibres.

Tests involving warm water/warm alr and cold water/cold alr were also undertaken to
evaluate the Comparative uptakes of Canola ol! and crude oil in sorbent pads. The
volumes of oil absorbed by the pads In each of the two tests are shown In Figure 5. The

dashed lines are provided only to suggest a possible trend in the oil uptake data for the
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FIGURE 4 ROPE MOP RECOVERY WITH CANOLA AND CRUDE OIL

alr/water test conditions being examined. During the 15 second exposure tests, only the
warm crude oil in Condition | was found to penetrate and saturate each pad (requiring 3
seconds). Whether warm or cold, however, crude oil absorption ﬂer pad remained about !
grain higher than with the Canola. The drop in recovered oil at the colder temperatures is
consistent with the expected reductions in penetration with increased viscosities.

the same for.crude oil and Canola oil, the amounts laei® with the reduced tempera-
tures, Once saturated at the colder temperatures (r2qu rirfy about 2 minutes), there wes a

tendency for more oil to adhere to the outer surfaces of the sorbent.

When the pads were permitted to saturate, however, thelabsorbed volumes were nearly

Ice adheslon tests were conducted with air and water temperatures at or slightly below
o°C. During each test, the cubes of ice were exposed to the oil for 2 minutes. A wire
screen was then used to lift the oiled ice above the surface, where it was allowed to drain
for 1 minute. The thickness of the oil layer and the condition of the oiled lce were then
noted, and a clean batch of Ice was placed in the oil. In separate tests, cubes of sea ice
Wered pushed down through the oiled surface, and the degree of oil adhesion to the ice was
noted.
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FIGURE 5 SORBENT PAD RECOVERY WITH CANOLA AND CRUDE OIL

Both the Canola oil and the crude oil had the same tendency to coat the sea ice as It was
placed through the oli/water interface of each container. The oil would not stick to any
portion of the ice surfaces that remained below the oil/water Interface; however, the
upper surfaces became coated with both oils and remained coated even after removal
from the container. The volumes of oil removed during each ice lift were identical for
both oils. Because of the reduced air temperatures, the oil in each case remained on the
ice, with very minor release until disposed of the following day.

It was noted that neither the Canola nor the crude oil would stick to the sea ice when the
ice was pushed completely beneath the oil/water interface. The Canola had a slci’ghtly
greater tendency to stay on a horizontal underside; however, the slightest agitation of the
Ice would free it from any remaining oil, This lack of oil adherence to submerged sea ice
even after surface coating is of signiflcance in the development of improved oll recovery

equipment for use in broken Ice.
The comparison of tendencles for Canola and Prudhoe Bay oils to become ernulsified by

agitation was examined under warm (24°C) and cold {0°C) conditions. The shake test
under warm conditions produced water-in-oil emulsions quite unlike those produced during
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the cold (0°C) test, The results of each test are Illustrated in Figure 6. In the warm test
with Canola oil, a small water-in-oil emulsion formed immediately after shaking. Canola
oil and water gradually separated out of the mixture. In contrast to this stable emulsion,
the warm crude oil took up seawater immediately after shaking (i.e., 95% of the content
was water-in-oil emulslen), and about 1.5 hours were required for the clear—wag?r volume

to return to 40 mL. The nature and extent of water droplet entrainment within the oil
could not be assessed visually because of the crude oil's opacity.
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FIGURE 6 EMULSIFICATION TESTS - CANOLA AND CRUDE OIL

During the cold test, both oils revealed a tendency to aveld emulsification. Some of the
crude of) broke into small globules within the water column; however, the majority of
these globules quickly rose and recombined with the overlying oil layer, Only a few small,
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globules remained for the first 20 minutes attached to the walls of the c¢yllnder In the
water column. Shortly after both cylinders were shaken, 1t was clear that very little
water had been entrained In each of the oils. The Canola oil and the crude oil took on
approximately 10% of the original water volume as a stable portion of the overlying oil.

The results of these cold-chamber tests suggest that Canola oil can be used asS a viable
substitute for crude oil during the field testing of certain types of spill control equipment,
with or without the presence of broken ice. Observations made during the laboratory
tests can be summarized as follows:

(a) The specific gravity and the viscostty of Canola oil vary linearly with temperature.
The variation of Its viscoslty with temperature suggeststhat Canola oi! represents a
"medium weight” oil that ls comparable to a lightly weathered Prudhoe Bay crude oil
(l,e., about 10% evaporated).

{b) The volume of Canoia ¢!} used during a spill test will remain unaffected by the usual
influence of evaporation.

(¢) Canola oil exhibits an affinity for oleophilic surfaces which is quite similar to that
of crude oil. Canola oil's greater viscosity (compared to fresh Prudhoe Bay crude
oll) results in a 30 to 40% increase in oil recovery rate with saturated rope mop
fibres under Arctic air and water temperatures.

(d) Canola oil penetrates the fibres of sorbent pads at a slightly slower rate than does
fresh Prudhoe Bay crude oli; however, saturation of the pads can be accomplished
within minutes and the recovered volumes of Canola and crude oii are nearly
identical.

(e) Canola oil and Prudhoe Bay crude ol! have the same tendency to coat the surface of
sea‘ice drawn up through an oil/water interface. Both oils also'showed the same
tendency to slide off submerged ice surfaces quite rapidly and completely.

(f)  Under cold air, water and oil temperatures (0°C), both the Canola and the crude
exhibited similar tendencies for emulsification. Each oil took on approximately 10%
of its original volume In water globules which did not settle out for several hours
following the original | rnlnute shake test.".
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PROPERTIES AND EFFECTS OF
NONPETROLEUM OILS

Hens J. Crump-Wiesner and Allen L. Jennings
Environmental Frotection Agency
Washington, D.C

ABSTRACT

Legislative history Of worer pollution control has nor included
detadled scienrific definitions Of what is meant by the rather inclu-
sre termt Voil " Because of the publicity surrounding spills of crude
or petroleum-derived oils, little etreniion has been focused on non-
peiroleurn oils. Approximately 3% of the all spiflls reported to fhe
Environmental Protection Agemcy gre nonperroltum oils Their
physical and chemicel properties and adverse emvironmental effects
@e strikingly similar to the behavior OF perolzum oil in rhe
aquatic environment. This paper presents a comparative enalysis of
rhe properties and effects OF petroleum versus nonpetroleum oils
Their similariries prove that these oily should be treated as one
entity regardless OF their origin. Finolly, edditiona! guidelines ore
presented to provide a W e broadly applicable disrinction benween
dl end other hazardous materials for enforcement purposes.

INTRODUCTION

Section 311 of the Federal Water Pollutian Control Act amend-
ments defines ail as ‘Ol of an? xind Or m any form inciuding, but
nor limited to pewoteum, fuel ofl, sludee, Al refuse, and ail mixed
with wastes other than dredged wil.” Unformunately, legislative
history of water polution conzel has not inctuded detailed scien-
tific definitions of what is me=nt by the rather broad term “oil.“
The Environmental Pratection Agency hzs interpreted the definition
of oil to apply to nonpetrolenm 25 well as petroleum oil.

Petroleum oils are miners! or hydrocarbon oils produced from
erude petrokeum, while nonpetroleum oils consist Of fatty dils de-
rived from vegetable or animal fats and essendat dils derived from
plants. Because the fatty dils are produced in larger quantides and
have a higher spill incidence then essentiz] 0ils, this paper focusas on
the harmful effects of discharges of vegetable oils and animal fats.
Approximately 5% of the oil splls officielly reported to the Envi-
ronmental Protection Agency by a variety of producing and
handling companies are nonpetroleum oils. Their physical and chem-
iczl properties and zdverse environmental effects are strikingly
similar t0 those Of petrolenm oils.

The objective of this paper is to compare the effects of petro-
leum and nonpetrolenm oils in the aquatic environment. Case histe-
ries are described to underscore the similarities, and guidelines are
presented for distinguishing 2l kinds of al from other hazardous
mzterials where the previous rationale fails to provide a clear
distinction,

Physical and demical properties

Vegetable oils and animal fats are water-insoluble substances
which consist predominantly of glyceryl estars of fatty acids, or
triglycerides {I]. Triglycerides contain approximately 95% fatty

acids and 5% gtyeerol corbined as Hers, with the following general
structure:

0
[
H,-C-0-C{CH,), CH,
i
H-C-O-CCH,), CH,

f
H,-C-0-CACH,),CH,

They serve as an important source of free fatty acids which are
released by caustic hydrotysis of the ester bonds. Because the fatty
acid radicals constitute the greater part of the glyceride molecule,
the chemical and physical properties of vegetable ails and animal
fats are determined largely by the properties ofits component fatty
acids,

Fatty acids are defmed as carboxylic z¢ids derived from or con-
tained in animal fats or vegetable oils, Al fatty acids are composed
of a saturated Or unssturated hydrocarbon chain of alky! groups.
containing from 4 10 22 carbon atgms and characterized by a termi-
nal carboxyl group [2]. Fatty acids in vegetable oilsare mostly 16
and 18 carbons in length, while in animal fats 20 and 22 carbon
chains are found as well.

Petroleumn and maost hi-volume petroleun products are ex-
tremely complex mixtures of chemical compounds, Many classes of
compounds are present in petroleum, and each class is represented
by many compozents. For example, hydrocarbons are a major class
of constituents of pemoleum. The hydrocarbons include the sub.
classes normal, branched, cyclic, ssturated, and aromatic hydrocas-
bons. The subclass of normal hydroearbons iS represented by 10 to
60 individual members in many petroleum oilsand products [3].

Similar behavior of fatty acids and petroleum oil in the aquatic
environment is Jargely a resuit of their predominantly hydrocarbon
character. Because of common physical and chemical properties, a
parallel can be drawn between animal fats and oils, vegetable dils,
fatty acids, and petreteum alls. Properties attributed to the long-
chain hydrocarbons present in zli fats and oils are summarized
below:

1. limited wster solubility and high solubility in organic solvent,
2. formation of surfzcz slids, and
3. ability ta form emulsionsand sludges.

Becguse animal fats and vegetatle oils share similar physical and
chemical properties with petroleum oil, the Environmental Frotec-
tion Agency condders them a potential danger to the aquatic
environment.

Other evidence supporting the similarity of nonpetroleum oilsto
petroleum aiks is the use of the same analytical method to detect
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and measntre hoth substances. For purposes of water pollution con-
trol, this kends additional credence to the intrepretation that these
substances should be regutated I a similar manner. The oiland-
grease method approved by the Environmental Protection Agency in
Guidelines Establishing Test Procedures for Aralysis of Pollutants is
the procedure described IN Stendard Methods for the Examination
of Water and Wastewater [IS]. If employ, liquid-liquid extraction
with wichlorotrifluoroethane as the extracting solvent. The method
has found acceptance as the analytical parameter N water quality
assassment such as the National Poliutant Discharge Elimination
System (NPDES) pemmit program and effluent guideline limitations.
The oitand-greass procedure is the only Method approved as stand-
and, and it dees not distinguish berween pettoleum and nonpeétro-
um oils.

Although standard analyvtical methods could be developed to
differentiate between petrokenm and animal or vegetable derived
materials, no such development has been required to address the
welevant w3ter pollution aspects of the two comtamimants. The
physical and chemical properties and environmental effects of both
vpes of materials are sufficiently smilar to negate the need for
differentiation.

Assodated with the loa solebility and density of nonpetroleum
oils iS their ability to form a layer on the sutface of the water. This
occurs because Of she presence of the hydrophilic ester bonds,
which dissole N water, and the hydrophobic hydrocarbon chain
which IS water insoluble and therefore distibutes itself on top of the
water. This monomolecular Layer covering the surface of the water
produces a sheen.  Althoush due 1o a different phenomenon, this
property IS common to perroleum ofls 25 well and is used by the
Environmental Protection Agency as a ten to determine whether oil
hzs been spined N sufficient quantity to be harmful.

Environmental effects

The effects of nonpetrokeum ofls 2 similar to the effects of
petroleum oifs because of the physical properties commonto both.
Like pewoleum oils, vegeable oils, animal fats, and mixed fatty
acids ma? occur at four kwels of the aquatic environment: (1)
floating ON the surface, {2} emulsified in the water column, (3)
solubilized. and (4} settled on ths bottom as a sludge. Associated
with the zbility 10 form surface films 2nd slicks IS the ability 10
form emulsions under proper environmental conditions. Conditions
rush as agitation by suzf acton. wind cument. rapidly flowing
streams, and prolonged exposure to hezt from sunlight may lead to
the fermaton of emulsions it the weter-solid interface. \\'hen the
emulsions and surfzee films or masses bevome engaged with debris,
they can s2tie to the bottom as 2 sludge.

Oily substances of any kind may possibly be harmful to aquatic
Kfe and wzterfowl iNthe following manney:

1. Frez 0il and emulsions may act on the epithelial surfaces of
fish. If the concentration of ail is too heavy, Oil will accumu-
late On the glls and prevent respiration. Oil and emulsions
mzy¥ ma and destroy algze and other plankton, thereby re-
moving a source Of fish food. The coated organisms may
agglomerate with suspended solids and settle to the bottom.

2. Settled oily substances may coat the bottom, destroy benthic
orgenisms, and interfere with spavming areas.

3. Soluble and emulsified material, ingested by fish, taint the
flavor and may cause intestinal Jesions due to laxative proper-
ties.

4. The binchemiczl oxygen demand (BOD) of organic materials

may deoxygenate the waters sufficiently to kill fish. Heavy

coatings of free oil on the surizce may interfere with the
natura} processes of rezerztion znd photosynthesis.

Wazter-solablz constituenis may exert a direct toxic action on

fish o1 Nish-fod organisms {4].

6 Lethz effects on waterfowi mey be drowning beczuse of loss
of bouyancy, expoeture beczuse of Joss Of insulating capacity
of fexthers. end stzmvztion and vulnerability to predators due
to lzzk of mobility {7]

7. Adverse aesthetic effects are fouling of shorelines and
beaches. There and other effects have been observed and are
documented for petroleum and vegetable 0il spills. Case his-

wh

tories discussed in the following section will illustrate some of
the harmiul effects ontlined above.

Some vegetable oils and inedible tallows and greases are chatac-
teristically high in free fatty acids (3-30%) {2]. The fatty acids are
considercd as weak acids becanse of the limited degree to which
they jonize, Their toxicity is dependent on the soluble salt form.
Solubility calculstions indicate that fatty acids are sufficiently
soluble to exceed the toxicity threshold for fish [6,8]. Such salts
can be formed in natural waters, but the extent of their formation is
dependent on the chemical character of the receiving water, The
short-chain and aromatic components of petroleum oil are analo-
gous to the soluble and toxic fatty-acid salts.

In the aquatic environment, 2 surface film or shore accumulation
of unsaturated oils or mixed fatty acids can undergo oxidation-
polymerization reactions by contact with air [1]. The process has
very similat effects 1o those obssrved in the “weatheting” of petro-
teum oils. Although the weathering mechanisms of the two materials
are not the same, the hardening of exposed surfaces and the forma-
tion of heavy sludges are common to both, The primary processes
affecting petroleum oil in the aquatic environment afre evaporation
of the mote wolatile constituents, dissolution of the more soluble
components and preferéntial oxidation by microorganisms [3].

Case histories

Qil spills affectng the Minnesota and Mississippi rivers, The
largest and most important occurrendce to date of a spill of vegetable
oil has been the discharge of approximately 2-1/2 million gallons of
crude sova and salad oil into the Minnesota and Mississippi Rivets in
the winter of 1962-1963 [9]. This spill provided an opportunity for
detailed examination of the effects of vegetable oil on the aquatic
biota, birds, and mammals, It was spilled into the Blue Edith River,
1/4 mile above the Minnesota River. Because it was winter, the oil
moved over znd under the ice and congealed or was trapped until
the spring.

At the end of March and in early April, the ice thawed and
significant zmounts of soybean and salad oil went down the Minne-
sota River 1o the Mississippi and into its backwaters and lakes.
Evidence of oil was found as far as 250 miles downstream from the
initial spill @2, D2ad waterfowl were observed along approximately
60 miles of the Mississippi River, concentrating in lake and back-
water arezs where the ofl bacame lodged in marshes and on
shorelines

The Mmnesota Department of Conservation estimated at least
4,000 and probably more birds died, while another 1,300 wete
rescued, The causes of death were determined to be several:

1. drowaimg because of loss of bouyancy when {eathers became
coiled

2. exposure because of loss of insulating capacity of feathers
whea penetrated by oil

3. starvation and vulnerability to predators caused by loss of
mobility in air and water

4. intestinal lesions caused by laxative properties of oil

5. suffecziion as a mesalt of nosirils and throat becoming
clogzed.

All of Thzse effects have zlso been reported as causes of death for
waterfow] destrayved by spills of crude petroleum oil.

Standezg S-day and long-ierm BOD tests indicated that the crude
soya oil hzd 2n ulumate BOD of several hundred thousand milli-
grams per liter. This value, however, applies only to the original oil
when it 1 uniformly dispersed in solution. Under environmental
conditions of the spill described above, oils clumped and formed
rubbery fiozung masses instead of dispersing, When, oils fail 1o dis.
perse, largs mriace areas are not exposed to bacterial action, and the
oxygen demznd created by the oil does not have a sypnificant effect
an the disohed oaygen concentration unless the dissolved oxygen
1§ already dzpressed to a dangerously low level by other pollutants
A more senous effzet could result in smakier water bodies or when
more completz muang occurs. The floating and settled o1l masses of
clumps tekes from the river or picked up on shore exhibited &
relatively stow degradation.
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There is 1l indication that the thick masss of oil which settled
on the bottom affected benthic arganisms. Support for this conctu-
sion comes from battom samples taken in April and June, Although
the oil content of both samples was gmilar, the biological activity of
the sample taken in June was greatly depressed. This indicates that
the s2ttkd oil had caused a peduction in the nember of benthic
organisms probably by smathering ot direct toxic effects,

Finally, the spill caussd a large number of compluints on aes-
thetic grounds. The oil covered the shoreline of the rivers and
associated lakes, keaving 1 dark brown residue on beaches, grasses,
marshes, and baats. Through exidation and polymerization the oil
sometimes formed a varnishlike crust. The crust was very stable,
created an eyvesore, and trapped liquid oil which was released later.
The displeasing aesthetic effects of this spill lasted more than half a
vear

Aeration of Los Angeles Harbor. A refinery was discharging vege-
table ofl with a BOD of about 10,000 pounds per dsy to slip
number 5 in the Los Angeles Harbor [10]. This, along with an
esimeted 14.000 pounds of BOD from other sources per tdal
change, caussd 2 pollution problkem in the harbor. In 1968 a wider
program of warer quality control was enforced, and it was necossary
N pro\'ide treziment. To improve the condition of the harbor water,
in zemation sy¥iem was instalied and 2 marked nd significant im-
provenent in water quality was produced within 30 davs. The air
diffuser was snchored to the bottom of the body of water and was
held zrect by the vertieal flow of air. When the air flow was shut off,
the diffuser sznk to the bottom and thus allowed ships to pass over.

The reducton in BOD was found to be due 1o two different
eriests exerted by the zeration system. First, it acted as 2 mixing
davioe, incressing the dilution factor tenfold. Second, it incpeasad
supely of dissobved oxygen by 1 pound of oxygen per harsepower-
rouw.

-\ study of fat and oil pollution of New York State waters. In
T years, there has besn z growing concemn zbout the poliution

3 ""‘ce wzers in New York Stzte by fats and oils {11]. These
; rus hzve caused difficulties by coating boats and beaches,
g fish, czusing the dezth of waterfow], and creating taste and
odos p:oblem. in water weammant plants. Fat and oil chscha:ges
22te from 3 wide verety of sources mcluding refinery wasies,
a2l spifiace, consoucdon ectvities, food and sozp manu-
operztions, mdusirizl waste dischzcges, and sanitary

stances pave been found zlong the shore or

z in Lixz Ontzrio seer Rechester, New York. Tsolated in-
of “gease-ball™ contaminztion have bezs reporied along 50
ine ezst z2nd west of Rochester. The grease balls ob-
served In the vicinity of Rochester in 1965 had the appearance and
olor of fat o: iard, Szmples were znalyzed by various techniques in
an effont 1o characierze the composition of the grease balls and 1o
16entify the source of the material. They were characterized as mix-
et of animszl 2nd vegetable fars with similar fatty add contents.

Distinction between oil and other hazardous substances

The ratierzke pressnied in the pzper entitled “Oil Versus Other
Hezezdous Sebstances™ at the 1971 Joint Confzrence on Prevenrion
z1i Conurel Of Gl Spills described criteria fer distinguishing be-
ez pils end poients! hozerdous substance! for the purposs of
s2uen 313 of the Federal Weser Pollution Conzal Act of 197¢ and
{FWPCAj {12]). These criteria aze diustrated @ the 1971
rezen. They rave been 2 valuable wol for these charged rith imple
mng and enforcng wction 311 of the FWPCA, The criteria are
2ple 3+ wie mejority of wbstanezs, but n0: to zli.
seording 1o the 1971 rauonsle, the dizunction between &
tial hzzzrdous sybstance end an oil is made ON rhe besis of
rer the subswance IS soluble in an organic solvent such s chlo-
rwferm or exshon tetrzchioride znd whether i+ passesses a defined
snemical struztere, 1 1he chemics! strugture iSrot defined, then the
sbswnee 1soen ol within the meaning of sctuon 311 of the
FWPCA. If the chemical structure is defied, then the material isa
tzndidate lor designztion as a hazardous substance under the same
szcton, The differentiation is important beczuse ails are, by law,
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removable whereas harardous substances may be determined to be
nonremovable. Therefore, s discharger is subject to potential civil
penalties under the hazardous substances regu latims, while he
would only be s bje: t ta cleanup liabilities indel th oil provisions
of the law.
Guidelines presented below  tain: litiand  iside s
thosa cases where the previous criteria filed t provi | clea
i between oils and other materals. For instance, no chemi-
cal structure can be written to 1 € 1i2 it kK t 1b
stanees b as OB, wpt 3, technical grade 1,
mixti res of organic ¢ mp nds. For these substances, the mnaly ds
must be carried further as Wustra e« in figure 1 If the chemical
structure is not defined, 3 matetiat' ro Id qualify ¢ an oilif it meets
both of the following criteria;
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1 talr i f i
2 ontains tre 1 > n o an g series
which differbyafixed b « rail g i

A isomer is defined as a molecuke having the same number and
kind of atoms as another molecule, but differing from i i1 sp¢
to atomic arrangement or configuration. An homologous series is a
series of organic compo ds ir  tich .ch suee2s  1wm
differs by a fixed increment in certain constituents from the preced
ing member, For example, CH30H (methanol), CoHsOH (ethanol)
C4H40H (propanol) and C4HgOH (butanol) form an homologous
zries
If the material does ¢t fulfill both of the above tests then it
does not qualify at an al 1 becomesa  did  fort
substance designation. e & % be 1 ded age u do
not forbid e separate designation of w d kas
potential hazardous snbstances.
A candidate for dasggnation as 2 hazardous substance must fulfill
the h 4 b g kot it i b bd SO I g
1 becanse | i sut are not ly i
Under the prog k o , 1y ¢lement or :ompound
possesses sufficient danger potential to be designated as a hazardous
substance if it is fethai to (1) one-half of a test population f aquatic
animals in 96 hours or kss : = concentration of 50( paris per
millio ( m) or less: {(Pone-t { dfatesty ulaticy { nimalsin
14 daysor e wh ddster d ¢ 1 siag il be i oWar
{ess than 50 milligrams per kilogram (mgfkgy 1 4 wip  (3)
one-half [ a test population of animals in 1 days or les e
dermally exposed tc a unt 3 U to or jess than 200 mg/ke
body weight for 24 hours: (4) one-half of 2 test population of
animals n 14 days o kss when exposed to a vapor concentration
equal 1o or iess the= 200 ppm in 21 for on¢ hour; or (3) aquatic
foza as measured t¥ 2 30% decrease in cel count, biomass, or
vi thetic abiic & 14 days or less at concentrations ¢qual to
ot sth [00ppm
he major categories of oil : e recognized as (1) petroleum o

ral or hiadr =:hn oils derived from crude p m, 2}
1§ v acds w fatty oils which are glyy | esters derivad
from vegetable or znima] fats ar i il waizls,  d (3) essential

oils derived from piznis. usnally not esters but more often terpene
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Figure 1. Retorie e for distinguishing between oils and materials
that may be hazardous substances
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CHEMICAL
STRUCTURE
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YEs L AN OIL OF ANY FORM
NG oy IF 1 comeinn both:
1. WIXTURES OF HOMERS M— AN OIL OF ANY KO
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Figure 1. Rationale for distinguishing between oils and materials
that may be hazardous substances
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hydrocarbons. Mategials Of category 1 are members of an homal-
ogous sris in which each successive member has one more CHy
group iN iN molecule than the next preceding member, Fats are
composed of fatty acids, which ar¢ Jong-chain aliphatic acids, both
saturated and unsaturated. Members Of category 2 differ by two
CH, groups. Compounds Of category 3 contuin multiples of five
carbon atoms 5o related to each othet as to allow dissection Of their
structures into isoprene-like fragments. Qils of all three categories
centain multiples of isomers,

For sxampls, kerosene containg 3Sa major constituent staight
and branched aliphatic hydrocarbon isomers with carbon numbers
mostly in tb¢ range of Cyy to Cyg- They form three or more mem-
bers of an homologous series differing by & CHy zroup, and there-
fore, kerosene p& as an ail. Yegetable dl s an edibke al gen-
erally composed of mixturss of triglycarides. Because wegetable ik
contain isomers Of tdglycerides compossd of three a more satu-
rated and mmsaturated straight-chain fatty acids differing by two
CH, groups ia kength, they quatify as an oil,

Under thess new ¢riteria, PCBs and toxaphene do not qualify as
oils, becanst the members of the homakogous stries do not differ by
4 cartbon-containing increment. PCBs and toxaphene are composed
of 2= muldmade of isomers, and the homologous w=rizs inaement,
instead of ¢ontzining carbog, is made up of & (J atom. A mixture of
benzene toliene and isomers Of xykme quatify as dl under the
conditions OF the test,

In summary, the guidelines presented here are not intended to
replace the rationale published in the 1911 Trompson paper, but
rather serve &5 an adjunct to the previous criteria, Since the publicz-
don Of the proposed hazardous substances bist, this document pro-
vides addidonz] guidance in the decigon-making process Of charac-
terizing borderline materials, In complex cases whers the distinction
betwesn ofl and hzzardous matedals is not clear, it may stll be
necessary to have decisions based on such addidona! considerations
a3 percent composition 0f mixture, reletive degrees oftoxicity, and
ease Of removal.

CONCLUSION

Based on the datz presznted in thisrepart, paraliefs con be drawn
terween animal fats and olls, vegetable ails, fziry adds, and petro-
kurm oils. Because «f their commen physiczl znd chemical proper-
ges, the edverse emvironmentzl effects 0f noapetrekum oils are
strikingly sirailar to those ofperoleum oils. The cited ¢ase histories
ilrustrate thae the betzvior of ponpetroleum off N the =quartic envi-
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ronment is analogous iN many respects to the behavior of petroleum
oil. Although not specifically mentioned, methods and procedurss
for the removal of both types of oil from surface waters are also
similar. The guidelines for distinguishing betwesn ol and other haz-
ardous materials provide a mom broadly applicablk distinction for
enforcsment purposes. M evidenoce clearly supports the Environ-
matal Protection Agency's position that nonpetrsleum oils are
subjest to the oil regulations under section 311 of the FWPCA.
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